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Imaging Highlights From the European
Association of Echocardiography and the
Society of Cardiovascular Magnetic Resonance
Nina Ajmone Marsan, MD,* Andrew E. Arai, MD, PHD,† Albert C. van Rossum, MD, PHD,‡
Jose Luis Zamorano, MD, PHD,§ Jeroen J. Bax, MD, PHD*
Leiden and Amsterdam, the Netherlands; Bethesda, Maryland; and Madrid, SpainThe annual meeting of the European Association of
Echocardiography (Euroecho) was held in Lisbon,
Portugal, December 5 to 8, 2007. The total atten-
dance of the meeting was over 3,000 participants
and more than 1,200 abstracts were selected for
presentation. A selection of abstracts is presented
below.
Novel echo technology to assess left ventricular function.
Automated function imaging provides a calculation of
global longitudinal two-dimensional (2D) strain from
apical digital loops. The feasibility of automated func-
tion imaging was assessed (1) in 10 patients with
ischemic cardiomyopathy (left ventricular ejection
fraction [LVEF] 35 7%) (example in Fig. 1), in 10
patients with idiopathic dilated cardiomyopathy
(LVEF 31 11%), and in 10 healthy subjects (LVEF
60  6%). The global longitudinal strain was signif-
icantly different between the 3 groups (9.7 3.4 vs.
11 4 vs.20 2, p 0.001) and correlated well
with LVEF (r  0.89).
Speckle tracking 2D strain is another technology
emerging as a useful adjunct in the assessment of
myocardial contractility both at rest and during
stress. Bhan et al. (2) employed this technique to
evaluate the inotropic effect of dobutamine during a
standard stress protocol (peak dose 40 g/kg/min)
in 25 subjects with a low pre-test probability of
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test according to visual wall motion analysis. In
these subjects, speckle tracking 2D strain analysis
revealed significant increases in strain during the
different stages of dobutamine infusion for each
vascular territory (Fig. 2), suggesting that this
approach provides incremental information over
visual interpretation, although data in patients are
needed.
Speckle tracking 2D strain can also be used to
assess LV rotation, defined as the net difference
between the apical and basal rotation, and LV
untwisting that occurs during isovolumic relaxation
and has been proposed as a major determinant of
LV suction. Garcia et al. (3) evaluated the relation-
ship between these parameters versus LV systolic
and diastolic function in 40 patients with normal
LVEF (50%) and in 15 patients with LVEF
40%. A significant reduction in LV rotation
(14.4° vs. 8.4°, p  0.05) and LV untwisting
(134.8°/s vs. 90.3°/s, p  0.05) was observed in
patients with LV dysfunction as compared to pa-
tients with normal LV function. Furthermore, a
significant correlation was noted between LV rota-
tion and LV untwisting, particularly at the apical
level of the LV (r  0.79, p  0.001). In contrast,
LV diastolic function was not related to LV rota-
tion or LV untwisting.
Caso et al. (4) applied 2D speckle tracking strain
analysis in 22 patients with septal hypertrophy and
18 normal controls. The hypertrophic patients had
preserved systolic LV function, and a mean septal
thickness of 19.4  3.7 mm. Longitudinal strain in
the basal septum was significantly lower in the
patients with hypertrophy as compared to the nor-
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381al controls (12.1  5% vs. 17.8  4.7%, p 
.001). Similarly, the strain was lower in the mid
art of the septum in the hypertrophic patients
12.34  5.4% vs. 17.4  9.3%, p  0.05).
cho in cardiac resynchronization therapy (CRT). The
earch for improved prediction of response to CRT
emains an important topic, because the nonre-
ponse rate to CRT is relatively high. Vidal et al. (5)
valuated 114 patients who underwent CRT im-
lantation according to the traditional criteria.
ollow-up was obtained over 12 months. Nonre-
ponders (39 patients, 34%) were characterized by a
arger LV end-diastolic diameter, larger LV vol-
mes, and more severe mitral regurgitation at base-
ine. Multivariate analysis identified LV end-
iastolic volume as the strongest predictor of
onresponse to CRT. Of note, LV dyssynchrony
as not included in this analysis.
Because LV dyssynchrony is considered a key
ssue in response to CRT, novel echo techniques
im at improved detection of LV dyssynchrony.
he novel real-time three-dimensional (3D) echo
RT3DE) approach can provide accurate global and
egional LV volumetric changes, which permits
omprehensive assessment of mechanical LV dys-
ynchrony by considering all components of cardiac
otion. Soliman et al. (6) investigated high tem-
oral resolution echo datasets in 108 subjects and
ompared results with magnetic resonance imag-
ng in 20 subjects. The protocol is schematically
isplayed in Figure 3. Point-by-point volume
hifts from the RT3DE data correlated well with
agnetic resonance imaging (r  0.96) with
inimal bias (2.5 ml) and narrow limits of
greement (12 ml).
Another issue in CRT is the varying improve-
ent of mitral regurgitation after CRT. Solis et al.
7) studied the effect of CRT on mitral valve
eometry in 18 patients using both 2D and 3D
chocardiography. Six months after CRT, LV vol-
mes decreased and LVEF increased significantly.
itral regurgitant volume decreased from 31  18
l to 25  14 ml, which was associated with a
eduction in mitral annular area (from 12  3 cm2
o 11  3 cm2, p  0.001), in leaflet closing area
from 16  4 cm2 to 14  4 cm2, p  0.001), and
n tenting volume (from 5  1 to 3.5  1.5, p 
.01) (example in Fig. 4), resulting in improved
eaflet coaptation.
Agricola et al. (8) explored the effect of CRT on
unctional mitral regurgitation in 58 patients with
schemic (n  35) or nonischemic cardiomyopathy
n  23) and at least moderate mitral regurgitationeffective regurgitant orifice 20 mm2). The inves-
igators evaluated LV volumes and LVEF, mitral
alve tenting area, number and location of scar
egments (defined as diastolic thickness 6 mm) as
otential predictors of response to CRT. Six
onths after CRT, 28 patients were identified as
esponders (defined as having a regurgitant orifice
20 mm2) and no differences in response rate were
oted between patients with ischemic and nonisch-
mic cardiomyopathy (43% vs. 56%, p  NS). At
nivariate analysis, baseline LV volumes, the num-
er of scar segments, and tenting area were identi-
Figure 1. AFI of Patient With Ischemic Cardiomyopathy and Pre
Infero-Postero-Lateral Infarction
Automated function imaging (AFI) of a patient with ischemic cardio
thy and previous infero-postero-lateral infarction, showing reduced
this region (blue) and normal strain in the other regions (red); of n
mal longitudinal strain has a negative value. Based on Gougnot et
ANT  anterior; ANT_SEPT  anteroseptal; INF  inferior; LAT  la
POST  posterior; SEPT  septal.
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Figure 2. Mean Peak Radial 2D Strain in the Different Vascular
During the 4 Stages of Dobutamine Stress Echocardiography in
Individuals Without Ischemia
Mean peak radial two-dimensional (2D) strain in the different vascu
tories during the 4 stages of dobutamine stress echocardiography (
40 g/kg/min) in individuals without ischemia. A signiﬁcant increas
noted with incremental dosages of dobutamine. LAD  left anterio
descending coronary artery; LCx  circumﬂex coronary artery; RCAvious
myopa-
strain in
ote, nor-
al. (1).
teral;55
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 rightcoronary artery. Based on Bhan et al. (2).
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382ed as independent predictors of response; at mul-
ivariate analysis, only the number of scar segments
emained predictive.
ovel echo technology in valvular heart disease.
afitte et al. (9) studied 50 patients with asymp-
omatic severe aortic stenosis and 25 controls to
valuate the correlation between 2D strain with
xercise tolerance and adverse clinical outcome.
espite similar LVEF, a significant lower global
ongitudinal strain was observed in aortic stenosis
atients compared to controls (17  4% vs. 21
2%, p  0.001) and this difference was most
ronounced in basal segments (12  4% vs. 18
3%, p  0.001). Of interest, no differences were
ound in radial or circumferential strain compo-
ents, suggesting that alterations in longitudinal
train occur at an early stage in aortic stenosis.
Figure 3. Real-Time 3D Echocardiography Datasets Analysis Pro
The upper panel displays global left ventricular function assessmen
initial tracing algorithm via 5 marks for mitral and apical planes in 2
(3D) mesh model (middle) and volume-time curve (right). The lowe
algorithm tracks speckle deformation from 1000 tetrahydrons my
contraction time map (right). Based on Soliman et al. (6). MV  mi
Figure 4. 3D Change in MV Geometry
Three-dimensional change in mitral valve geometry (leaﬂet closing
tion therapy (CRT). Based on Solis et al. (7). Abbreviations as in Figure 3sing a cutoff value of 13% for basal longitudinal
train, a sensitivity of 77% with a specificity of 83%
ere obtained to predict inadequate exercise re-
ponse (defined as symptoms, ECG changes,
lunted blood pressure response). Moreover, this
utoff value identified patients at increased risk of
eath, development of heart failure, or need for
urgery during follow-up (Fig. 5).
Herrmann et al. (10) evaluated 43 patients with
evere aortic stenosis who underwent aortic valve
eplacement; all had strain rate imaging (radial and
ongitudinal) at baseline. Patients were divided in 3
roups according to outcome at 1 year and catego-
ized using the New York Heart Association
NYHA) functional class (I, II, or III). Baseline
VEF and radial strain rate were comparable be-
ween all 3 groups; baseline longitudinal strain rate,
l for LV Function Assessment
3 steps: QLAB (Philips Medical Systems, N.A., Bothell, Washington)
thogonal apical views (left), left ventricular (LV) three-dimensional
nel displays regional LV function assessment in 3 steps: QLAB
dial segments (left), regional 17 volume-time curves (middle), and
valve.
and tenting volume [TV]) before and after cardiac resynchroniza-toco
t in
or
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ocararea
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383owever, was significantly lower in patients with
oor outcome (NYHA class III) as compared with
atients with good outcome (NYHA class I) (0.6
.2/s vs. 1.3  0.3/s, p  0.05). These findings
uggest that longitudinal strain rate may predict
utcome after aortic valve replacement.
Lancellotti et al. (11) evaluated 65 patients with
reserved LV function (LVEF 60%) and asymp-
omatic organic mitral regurgitation. All patients
nderwent rest and exercise echocardiography to
ssess the presence of augmentation of LVEF
uring exercise (contractile reserve); patients with
ontractile reserve are considered to have better
utcomes. In addition, quantitative analysis of LV
erformance was obtained using global longitudinal
train at rest and during exercise. The blunted
ncrease in longitudinal global strain appeared pre-
ictive of absence of contractile reserve (increase
4% in LVEF during exercise) and of development
f LV dysfunction at mid-term follow-up (Fig. 6).
Marciniak et al. (12) investigated the value of strain
ate imaging to detect subclinical LV systolic dysfunc-
ion in patients with chronic aortic regurgitation
ndergoing aortic valve replacement and to predict
ost-operative LV systolic function. The investigators
tudied 44 patients with normal baseline LVEF
50%) and found significantly higher pre-operative
ongitudinal strain rate in patients with normal post-
perative LVEF at 6-month follow-up as compared
ith those with LVEF 50% after aortic valve re-
lacement (example in Fig. 7).
dvances in 3D echocardiography. Rana et al. (13)
valuated the feasibility and the potential value of
picardial RT3DE compared to conventional intra-
perative 2D transesophageal echocardiography
nd surgical inspection. The investigators evaluated
5 consecutive patients who underwent mitral valve
epair. The RT3DE acquisition and analysis was
easible in all patients, with good image quality in
2% of patients. The RT3DE was superior over 2D
ransesophageal echocardiography in accurate local-
zation of leaflet lesions and optimal assessment of
he mitral annulus and subvalvular apparatus.
Baldano et al. (14) showed the feasibility of direct
easurement of the mitral regurgitation area in 18
atients undergoing RT3DE; minimal time was
eeded to achieve 3D jet reconstruction and planimet-
ic measurement of the regurgitation area (5 min).
CMR 2008. The annual meeting of the SCMR was
eld in Los Angeles, from January 31 to February 3,
008. The total attendance of the meeting was over
,100 participants and approximately 400 abstracts pere selected for presentation. A selection of ab-
tracts is presented below.
oronary artery disease. For the clinical diagnosis of
AD, adenosine stress/rest myocardial perfusion
ardiovascular magnetic resonance (CMR) studies
re usually evaluated qualitatively. Patel et al. (15)
nvestigated whether a quantitative perfusion re-
erve analysis could be used to differentiate moder-
te (50% to 70%) from severe (70%) coronary
rtery stenoses. Forty-one patients with abnormal
uclear perfusion imaging referred for X-ray an-
iography underwent dual bolus adenosine stress
MR. A first low dose (0.0075 mM/kg) bolus of
adolinium-diethylenetriamine pentaacetic acid
as used to quantify the arterial input function,
ollowed by a second bolus (0.075 mM/kg) for
rst-pass myocardial perfusion. Three short-axis
lices were imaged using a hybrid gradient echo/echo
lanar imaging sequence. Perfusion reserve was per-
ormed using a Fermi function deconvolution analysis.
uantitative coronary angiography was considered the
old standard. The patients studied had a high risk
linical profile, with 44% having late gadolinium
nhancement, 29% previous revascularization, 27%
iabetes, and 71% at least 1 stenosis 50%. Perfu-
ion reserve decreased in a stepwise fashion with
ncreasing stenosis severity. The use of quantitative
erfusion reserve analysis improved the specificity
f detecting coronary artery stenosis 70% from
5% to 73% without reducing sensitivity.
Contrast-enhanced CMR provides excellent in-
ormation on the presence and extent of myocardial
ecrosis. Selvanayagam et al. (16) evaluated 152
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Figure 5. Kaplan-Meier Curves Based on Event-Free Survival in
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384ercutaneous coronary intervention or coronary ar-
ery bypass graft) with contrast-enhanced CMR
nd demonstrated that revascularization is fre-
uently associated with periprocedural scar forma-
ion. In addition, the investigators demonstrated
hat this scar formation was associated with worse
ong-term outcome.
Figure 6. Longitudinal Strain at Rest and During Exercise in a P
Example of a patient with organic mitral regurgitation (effective reg
rest and an impaired myocardial contractile reserve. During exercise
did not change signiﬁcantly. Based on Lancellotti et al. (11). EF  e
Figures 2 and 3.
Pre-AVR
-0.8
5.1-
LVEF > 50%
LVEF > 50%
Figure 7. Longitudinal Systolic SR of the Lateral Wall Before an
Longitudinal systolic strain rate (SR) of the lateral wall before and 6
chronic aortic regurgitation and normal pre-operative left ventricula
50% (upper panel) had higher value of preoperative SR compare
Based on Marciniak et al. (12).Microvascular obstruction (MO) can also be
etermined by contrast-enhanced CMR, and pre-
ious work has shown that MO is predictive of LV
emodeling and major adverse cardiac events after
cute myocardial infarction. Nijveldt et al. (17)
ompared angiography, electrocardiography, and
MR for the evaluation of MO in 60 patients
nt With Organic Mitral Regurgitation
itant oriﬁce  30 mm2) who had a normal LV ejection fraction at
ak systolic velocity (PSv) and global longitudinal 2D strain (GLS)
ion fraction; ESV  end-systolic volume; other abbreviations as in
6 months post-AVR
LVEF > 50%
LVEF < 50%
-0.5
8.1-
ter AVR
nths after aortic valve replacement (AVR) in 2 patients with
ection fraction (LVEF). The patient with a post-operative LVEF
the patient with a post-operative LVEF 50% (lower panel).atie
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385ndergoing primary percutaneous coronary inter-
ention after acute infarction. Using both first-pass
erfusion (for early MO) and late gadolinium en-
ancement (for late MO), the investigators found
hat ST-segment resolution, but not Thrombolysis
n Myocardial Infarction flow and myocardial blush
rade, correlated well with the presence of MO on
MR (Fig. 8). Of all clinically used determinants of
icrovascular injury, late MO was the strongest
redictor of change in LV global volumes, LVEF,
nd regional functional outcome at 4-month
ollow-up, independent of the transmural extent of
nfarction (odds ratio 0.18, p  0.001).
Pilz et al. (18) studied the negative predictive
alue of adenosine stress CMR for the occurrence
f events. The investigators prospectively enrolled
onsecutive patients referred for evaluation of sus-
ected CAD, having absence of adenosine stress-
nduced hypoperfusion and late gadolinium en-
ancement, and hence deferred invasive coronary
ngiography. Follow-up telephone interviews were
erformed at 6 and 12 months, respectively. A total
f 218 patients were included in the study having an
ntermediate to high risk profile for CAD. Two
vents occurred (1 percutaneous coronary interven-
ion at 6 months, 1 coronary artery bypass graft at
2 months), suggesting that normal stress perfusion
nd absence of late gadolinium enhancement pre-
ict an excellent 1-year prognosis in patients with
uspected CAD (negative predictive value 99.1% at
2 months).
ypertrophic cardiomyopathy. Several studies were
resented exploring the diagnostic and prognostic
otential of CMR in hypertrophic cardiomyopathy
HCM). Germans et al. (19) conducted a study in
8 HCM mutations carriers with normal LV wall
hickness. The LV and left atrial dimensions and
egmental LV function were compared with con-
rmed genotype negative controls using steady-
tate free precession cine imaging and myocardial
issue tagging. In HCM mutation carriers, left atrial
olume was larger (56  12 ml/m2 vs. 51  6
l/m2, p  0.05), and ratio between septum and
ateral wall thickness was higher (1.3  0.21 vs. 1.1
0.13, p 0.001). This was associated with crypts
n the inferoseptum, which were found in 23 out of
8 (82%) HCM mutation carriers and not in the
ontrols. Peak systolic circumferential strain and
eak diastolic circumferential strain rate derived
rom tagging data were lower in the lateral seg-
ents in HCM mutation carriers compared to
ontrols (17.7  3.4% and 19.9  3.4%, p 
.05 and mean 99.2  28.79% · s1 vs. 114  f3.2% · s1, p  0.001). With the increase of
egmental end-diastolic wall thickness, peak systolic
ircumferential strain remained unchanged but peak
iastolic circumferential strain rate decreased (Fig.
). Thus, using CMR, morphological and diastolic
unctional abnormalities can be identified in HCM
utation carriers with normal LV wall thickness,
hich may corroborate the development of
ypertrophy.
Adabag et al. (20) explored the potential of late
adolinium enhancement to predict the onset of
entricular tachyarrhythmias in 177 HCM patients
y analyzing 24-h Holter ECGs obtained 6
onths after CMR acquisition. Late gadolinium
nhancement was defined as signal intensity 6
tandard deviations above mean signal intensity of
ormal myocardium. A total of 72 patients (41%)
ad late gadolinium enhancement involving a mean
f 8.5 7.8% of the LV wall. Premature ventricular
omplexes, couplets, and nonsustained ventricular
achycardias were more frequent in HCM patients
ith than without late gadolinium enhancement.
he presence, but not the extent, of late enhance-
ent proved to be an independent predictor of
onsustained ventricular tachycardias.
ericarditis and myocarditis. Constrictive pericarditis
s a challenging condition to diagnose, and for many
ears, CMR has been an established technique to
id in making the diagnosis. Hussain et al. (21)
valuated the imaging characteristics of surgically
roven constrictive pericarditis using the newer
eneration of CMR technology in a large cohort of
atients undergoing evaluation for possible pericar-
ial constriction. Of 160 consecutive patients re-
Figure 8. Example of Microvascular Obstruction on Cardiovascu
Magnetic Resonance
Left panel demonstrates a perfusion defect (white arrows) after th
pass of a gadolinium contrast agent (early microvascular obstructio
seen to persist at late imaging after contrast administration (late m
cular obstruction, black rim indicated by black arrows on right pan
Based on Nijveldt et al. (17).lar
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386o have constrictive pericarditis, with 48 confirmed
y surgery and pathology. All patients with con-
trictive pericarditis had at least 3 of the following 5
haracteristics: pericardial tethering, pericardial
hickening/calcification, tubular/conical deformity
f a ventricle (Fig. 10), abnormal diastolic septal
otion, and diastolic restraint of the ventricles. The
haracteristics were not helpful in differentiating for
tiology.
In acute myocarditis, edema is a substantial
eature of the inflammatory response. Zagrosek et
l. (22) studied the resolution of myocardial edema
n the course of healing myocarditis as visualized by
2-weighted CMR, and the concomitant decrease
f myocardial mass in steady-state free precession
Controls Carriers
Wall Thickness (mm)
4 6 8 10
Decrease of Peak DCSR With Increase of Wall Thickness
lic circumferential strain rate (peak DCSR) incrementally
with increase of segmental end-diastolic wall thickness. †p  0.01,
. Based on Germans et al. (19).
Conical Deformity
eformity is a frequently occurring characteristic of constrictivei
. Based on Hussain et al. (21).ine imaging. In 21 patients with clinical acute
yocarditis, CMR was performed at 2.6 3.1 days
fter acute onset of symptoms and 274.3  279.5
ays later. A significant decrease in LV mass was
bserved during follow-up compared with the acute
hase (156.7  30.6 g vs. 140.3  28.3 g, p 
.001). The reduction of LV mass in patients
arallels the normalization of initially increased
yocardial signal intensity on T2-weighted images
xpressed as the myocardial/skeletal signal intensity
atio (2.4 0.4 vs. 1.68 0.3, p 0.001). On cine
MR, the LV function was within normal ranges
n 18 patients. The LVEF improved significantly in
ost patients at follow-up (59.9  6.4% vs. 64.1 
.3%, p  0.01). Thus, myocardial edema in the
resence of acute myocarditis is reflected by high
ignal intensity in T2-weighted imaging and a
eversible increase in LV mass.
The apical ballooning syndrome is a new diag-
ostic entity that mimics acute coronary syndromes
nd is increasingly recognized. Coronary spasm,
oronary emboli with spontaneous fibrinolysis, re-
ional myocarditis, and stunning as a result of
xcessive catecholamines are some of the potential
echanisms. Eitel et al. (23) evaluated CMR char-
cteristics of apical ballooning that might help to
dentify the syndrome and elucidate underlying
echanisms. Between January 2005 and August
007, 4,990 consecutive patients with diagnosis of
cute coronary syndrome with ST-segment eleva-
ion or non–ST-segment elevation myocardial
nfarction underwent left heart catheterization. Of
hese, 46 patients (0.9%, 40 females, ages 69  11
ears) were without significant CAD and suspected
f having apical ballooning syndrome. The CMR
evealed extensive late gadolinium enhancement in
he territory of the left descending artery in 10
atients (22%), presumably due to coronary emboli
ith spontaneous lysis, and a late gadolinium en-
ancement pattern suggestive of acute myocarditis
n 5 (11%). In all other 30 patients, no late
adolinium enhancement was detected, which is
onsistent with viable myocardium and the diagno-
is of apical ballooning syndrome. In these patients,
mpaired LVEF normalized at 3-month follow-up
from 49.7  9.9% at baseline to 67.7  3.9%, p 
.001). Thus, CMR may be useful for further
ifferential diagnosis in patients suspected of apical
allooning syndrome.
alvular heart disease. Myerson et al. (24) examined
hether quantification of aortic regurgitation on
MR was superior to LV functional indices forPe
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387ent. Forty-nine patients with aortic regurgitation
ere followed over 29  20 months using serial
MR measurements of aortic regurgitation and LV
olumes and function. Aortic regurgitant fraction
ccurately identified patients requiring surgery (area
nder the curve [AUC] 0.87, p  0.001), with
reater predictive value than the LV volume and
unction indices, and was the only independent
redictor on multiple logistic regression analysis. It
lso correctly predicted progression to surgery in the
2 asymptomatic patients: over 5-year follow-up,
one of 18 patients with regurgitant fraction 33%
eeded surgery as compared with 40% of 14 pa-
ients with regurgitant fraction 33% needed sur-
ery (Fig. 11). The LV end-systolic volume index
47 ml/m2 (AUC 0.72, p  0.004) and LVEF
AUC 0.69, p  0.01) had lower discriminatory
bility and were not independent predictors.
-ray fused with CMR. X-ray fused with CMR
XFM) is increasingly explored in congenital heart
isease for road mapping and reducing radiation
xposure. Catheter-based closure of ventricular sep-
al defects is technically demanding. It involves
etrograde crossing of the ventricular septal defect
from the left to right ventricle), retrieving a guide-
ire from the right ventricular side, positioning a
elivery sheath for the closure device into the LV
pex, and device deployment. Ratnayaka et al. (25)
sed XFM to localize the ventricular septal defect
nd guide antegrade (right to left) catheter crossing.
n 12 miniswine with inherited perimembranous
entricular septal defect, baseline CMR scanning
as performed to delineate the defect, the ventric-
lar cavities and outflow tracts, the aortic valve and
oot (Fig. 12A). These features of interest were
fused” with live X-ray using external markers for
igid-body registration (Fig. 12B). In all 12 animals,
FM-guided antegrade crossing of the ventricular
eptal defect (2 to 9 mm) was successful. The
FM-guided antegrade catheter crossing and clo-
ure of perimembranous ventricular septal defect
as considerably easier, faster, and associated with
educed radiation compared with conventional
echniques.
MR in obesity, metabolic syndrome, and diabetes.
ider et al. (26) evaluated the relationship between
besity and central aortic distensibility in 37 pa-
ients with uncomplicated obesity and 14 healthy
ubjects. Obesity was associated with a significant
ecrease in aortic distensibility in the ascending
orta, the proximal descending aorta, and the ab-
ominal aorta with the largest effects noted in the
bdominal aorta. One year of weight loss wasssociated with significant increases in distensi-
ility of the abdominal aorta and a trend toward
mprovement in the other parts of the aorta.
hese findings highlight both the importance of
besity as a modulator of aortic distensibility but
lso the (partial) reversibility of the associated
ascular abnormalities.
Van der Meer et al. (27) reported on the use of
roton spectroscopy to measure myocardial triglyc-
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Figure 11. Kaplan-Meier Graph for Survival Without Surgery for
Asymptomatic Patients With Aortic Regurgitation
Kaplan-Meier graph for survival without surgery for the 32 asympto
patients initially treated conservatively and followed for up to 5 yea
sion is by aortic regurgitant fraction 33% (n  18) versus 33% (
Based on Myerson et al. (24).
Figure 12. Regions of Interest From CMR Overlaid on Live X-Ray
In X-ray fused with CMR (XFM), regions of interest from cardiovascu
netic resonance (CMR) are overlaid on live X-ray using external mar
beads (arrow) and 3D-to-2D image registration. Panel A indicates a
branous ventricular septal defect with a jet (arrow) evident on stea
free precession CMR below the aortic valve and extending into the
ventricle. Panel B shows XFM antegrade guidewire (white arrowhe
ing the ventricular septal defect based on cardiac features including
ventricular septal defect tract (bright red contour, black arrowhead
(yellow) and left (blue) ventricular endocardial and left ventricular00)
.40)
matic
rs. Divi-
n  14).lar mag-
ker
mem-
dy state
right
ad) cross-
the
), right
epicardial(green) contours, and aortic root (dark red). Based on Ratnayaka et al. (25).
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388ride content in the interventricular septum of 43
ealthy men (ages ranging from 20 to 66 years).
he area under each peak on these high quality
yocardial spectra is related to the concentration of
ach chemical species. The investigators reported
significant relationship between the myocardial
riglyceride content and age as well as diastolic
unction.
In a subsequent study, the same group (28)
valuated whether myocardial triglyceride content
ould decrease after substantial weight loss due to a
6-week intense diet (473 kcal/day). Accordingly,
he investigators recruited 9 obese patients with
nsulin-dependent diabetes and performed MRinsights from 3D echocardiography. regurgitation area bigorous diet, body mass index decreased substan-
ially from 36 kg/m2 to 28 kg/m2 and HbA1C
lso decreased. Intriguingly, the myocardial triglyc-
ride content decreased following 16 weeks of this
iet, and this decrease was accompanied by an
mprovement in diastolic function. This is the first
tudy in humans showing that the adverse link
etween myocardial triglycerides and cardiac (dia-
tolic) function is a reversible process.
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